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ABSTRACT
Introduction: Dengue fever is still becoming national health problem. Control of it have been done
but the cases still increase significantly. One way to control the disease is vector control of Aedes sp.
Generally, people prefer to choose synthetics insecticides than botanical insecticides and environmental
management. Used of synthetics insecticides causing mosquito resistence.
Objectives: To know the potency of Srikaya seeds as botanical larviciding to Aedes aegypti larvae
as main vector of dengue fever.
Methods: Experimental study with cross sectional design have done with three times repeat of
efication test. Extraction process of Srikaya seeds according to Kardinan (2000). Concentration of
Srikaya seeds extracts are 25%, 50% and 75% with control. Population of the study is Ae.aegypti
larvae (L3) from Entomology Laboratory of Balai P2B2 Banjarnegara. Data was observed are mortality
and growth of larvae into pupa and imago stages. Probit analyzed was done and describes by
graphic and table.
Results: Srikaya seeds extracts effect to Ae. aegypti larvae and causing larvae death for each
concentration test (concentration 25%, 50%, and 75%). Growth of Ae.aegypti larvae also decreases
that shown by pupa failure to reach imago stages after 6 th day. This result shows that Srikaya seeds
extracts have potency as larvicide might be due to annonain and squamosin content as acetogenine
that can cause mortality of some insects Ordo.
Conclusion: Srikaya seeds extracts have potency as larvicide on Aedes aegypti larvae. Srikaya seeds
extract have a potency as botanical insecticides, not only to pest control on farm and poultry but
also in vector diseases control.
Keywords: Srikaya seeds extracts, larvicide, Aedes aegypti, mortality
INTISARI
Pendahuluan: Demam berdarah masih menjadi masalah kesehatan nasional. Pengendalian itu telah
dilakukan tetapi kasus masih meningkat secara signifikan. Salah satu cara untuk mengendalikan
penyakit ini ialah dengan pengendalian vektor Aedes sp. Umumnya, orang lebih suka memilih
insektisida sintetis daripada insektisida botani dan pengelolaan lingkungan. Penggunaan insektisida
sintetis menyebabkan resistensi nyamuk.
Tujuan: Untuk mengetahui potensi biji Srikaya sebagai penggunaan larvasida botani untuk
Aedesaegypti larva sebagai vektor utama demam berdarah.
Metode: Penelitian eksperimental dengan rancangan potong lintang ini dilakukan dengan tiga kali
pengulangan uji efikasi. Proses ekstraksi biji Srikaya menurut Kardinan (2000). Konsentrasi ekstrak
biji Srikaya adalah 25%, 50% dan 75% dengan kontrol. Populasi dari penelitian ini adalah larva
Ae.aegypti (L3) dari Laboratorium Entomologi Balai P2B2 Banjarnegara. Data yang diamati adalah
kematian dan pertumbuhan larva menjadi pupa dan tahap imago. Probit dianalisis dilakukan dan
dijelaskan dengan gambar dan tabel.
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Hasil: Ekstrak biji Srikaya berefek pada larva Ae. aegypti dan menyebabkan kematian untuk setiap
konsentrasi uji. Pertumbuhan larva Ae.aegypti juga menurun menunjukkan oleh kegagalan pupa
menjadi tahap imago setelah hari ke-6. Hasil ini menunjukkan bahwa ekstrak biji Srikaya berpotensi
sebagai penggunaan larvasida kemungkinan karena mengandung annonain dan squamosin sebagai
acetogenine yang dapat menyebabkan kematian dari beberapa serangga Ordo.
Simpulan: Ekstrak biji Srikaya berpotensi sebagai penggunaan larvasida pada larva Ae. Aegypti.
Ekstrak biji Srikaya mempunyai potensi sebagai insektisida botani, tidak hanya untuk mengendalikan
hama pertanian dan peternakan tapi juga mengendalikan vektor penyakit.
Kata kunci: ekstrak biji Srikaya, larvasida, Aedes aegypti, kematian
INTRODUCTION
Dengue fever is a disease that caused by
dengue viruses that transmitted from one
person to another by biting of Aedes mosquitos
as a vector, mainly Aedes aegypti1,2. Dengue
viruses transmitted by biting of imago stages of
female Aedes as daily feeder with activity time
of biting on morning and afternoon. There are
two kinds of Aedes that have potency as dengue
vector, they are Ae. aegypti and Ae. albopictus.
The mosquitos that found almost on people
residences is Ae. aegypti and mainly in urban
area. This mosquitos have ovipotition sites in a
containers either artificial or natural2,3.
Dengue fever is a diseases that still becoming
a health problem in the world because the
vaccine and antiviruses agent not yet found4.
The increase in dengue epidemic can be
attributed to the rising level of urbanization,
which promote contact between humans and
Aedes sp.,inadequate domestic water supplies,
and increasing international or national travel,
migration, trade, which help disseminate vectors
and virus2. Another factors are opening of new
residence that makes the density of residences
and people increased, low control practises of
breeding places on household and community
levels, there are mosquito vector in almost of
Indonesia area, and the four dengue serotypes,
known as dengue 1, 2, 3 and 4 that is always
circulating all of the years.
Many control methods have been done.
Some of them are by fogging and controling of
breeding places, but it is still not effective
because of many factors. Actually, there are three
methods of mosquitos vector control which are
by chemical, biological and environmental
management that could be practiced with
rational system and attention to endemicity
level of the area5.
One of method to control dengue fever is
by vector control. Generally, control of mosquito
used synthetics insecticides. But, in 1997, the
government regulated the used of some
insecticides and put off the subsidy so the cost
of insecticides become expensive. Those
regulation according to some research papers
shows that some synthetics insecticides makes
negative effects likes intoxication to human and
poultry, environmental pollutions, improvement
of new variety of pest resistances, to appear a
secondary pests, and also killed the natural
predator of pests and non-target animals. This
conditions became promoting factors to find out
alternative insecticides, such as botanical
insecticides 6,7.
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Botanical insecticides actually has been long
times used on farmer to controlled the pests.
There are 650 kinds of plants that have potency
of insecticides by traditional applications with
many types of material likes shelling, pounding,
burning or pressing 8,6,7.
One kind of plants that have potency as
botanical insecticides sources is Srikaya (Annona
squamosa L.). The main of active material in
Srikaya seeds are annonain and squamosin that
included asetogenine material9,10. Asetogenine
from Annonaceae groups reported higly enough
of toxicity that effect to some insect Ordo likes
Lepidoptera, Coleoptera, Homoptera and
Diptera11,12. Another report also revealed that
annonain and reticulin from Annonaceae groups
have a potency as Acariciding13.
The seeds of Srikaya containing higly
enough of lipid (42-45%)7, so can be solved in
alcohol because alcohol as non-polar solvent is
able to dissolve lipid and another lipofilic
materials. The effect of the Srikaya seeds extract
to the death and growth of Ae. aegypti larvae
never been reported. Therefore, the aims of this
research is to observe the potency of Srikaya
seeds extracts as botanical insecticides to Ae.
aegypti larvae in laboratory.
MATERIAL AND METHODS
This research was experimental study with
cross sectional design. This research was
conducted on August-November in 2012. The
samples are Ae. aegypti larvae (3rd instar/L3)
from Entomology laboratory of Balai P2B2
Banjarnegara, Central Java. Srikaya fruits was
collected from local traditional market. The seeds
that black or dark brown colour was pill out from
bear-fruits and then dried on sun light until 7
days. All of seeds were peeled out from the skin-
seeds and was blended to get powder of the
Srikaya seeds7.
Extraction process is wet-extraction. A
hundred gram of Srikaya seeds powder was
prepared in a beaker glass, added 100 mL
aquadest, and mixed. Filter it used paper filter
and the result is 100% concentration extracts.
- To make 25% concentration extract: put
25 mL extract + 1 mL alcohol + 74 mL
aquadest.
- To make 50% concentration extract: put
50 mL extract + 1 mL alcohol + 49 mL
aquadest.
- To make 75% concentration extract: put
75 mL extract + 1 mL alcohol + 24 mL
aquadest.
- Control: aquadest only without Srikaya
seeds extract.
The observation was repeated three times
on each trays contained 30 larvae. The parameter
was observed are mortality of larvae, growth of
larvae to pupa, and fecundity of pupa to imago.
The power of resistances of larvae observed
everyday until all of the larvae showed mortality
or growth becoming imago stages. The mortality
data were analyzed by probit analysis. The data
of larvae growth into pupa and pupa into imago
were analyzed by descriptive methods.
RESULTS AND DISCUSSIONS
A. The Effects of Srikaya Seeds Extract to
Moratlity of Ae. aegypti Larvae
The mortality of Ae.aegypti increased
significantly on each concentration test, they are
25%, 50% and 75%. This result shows that Srikaya
seeds extract have a potency as larvicide (causing
mortality of larvae). The result value of signifi-
cancy analysis was 0.365 (>0.005), indicating that
there is no significant differences for three
concentration tests either 25%, 50% or 75%. All
concentrations have same effects to Ae. aegypti
larvae mortality.
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Figures 1. Ae.aegypti larvae mortality of after effication test of Srikaya seeds extract
The result of CI analysis with 95% confident
limit showed the value of LD 50 for 25%
concentration is 63.490 on normal distribution
tolerance. The value of ED 50 is 4.151 with under-
upper limits are 3.828-4.316. And then, the value
of LD 90 is 97.738 on normal distribution
tolerance. Nilai ED 50 is 4.582 with under-upper
limits are 4.401-5.150.
The value of LD 50 for 50% concentration is
65.441 on normal distribution tolerance. The
value of ED 50 is 4.181 with under-upper limits
are 3.797-4.313. And then, the value of LD 90 is
100.741 on normal distribution tolerance. Nilai
ED 50 is 4.613 with under-upper limits are 4.474-
5.043.
The value of LD 50 for 75% concentration is
65.099 on normal distribution tolerance. The
value of ED 50 is 4.176 with under-upper limits
are 3.764-4.320. And then, the value of LD 90 is
100.214 on normal distribution tolerance. Nilai
ED 50 is 4.607 with under-upper limits are 4.462-
5.028.
B. The Growth of Larvae to Pupa Stages
The results revealed that for 25%
concentration test on first tray, there were four
larvae that still alive, and can grow into pupa
(on 3rd day observation). Pupa that can grow
into imago stages only two mosquitos, and two
of them have died or not growth. The second
tray of 25% concentration shows only one larvae
that can growth into pupa but can not growth
into imago. And the 3rd tray shows mortatlity of
all larvae.The total mortality of larvae on 6th day.
The result of 50% concentration showed
that only one larvae can grow into pupa and
died (first tray on 4th day). Second tray showed
two larvae grow into pupa and only one pupa
can grow into imago (3rd day). The 3rd tray
showed two larvae grow into pupa and get
successfull growth into imago on 6th day. All
larvae died on day 5.
146
TMJ Vol. 03 No. 2 142 - 148
The result of 75% concentration showed five
larvae can grow into pupa and get success
growth into imago (first tray on 5th day). Second
tray also showed five larvae can grow into pupa
and only two pupa can grow into imago (3rd day).
The 3rd tray showed one larvae can grow into
pupa and then died. All larvae died on day 5.
Control tray shows there is no mortality afer
observed 1 x 24 hours. All of larvae growth into
pupa on 4 th day. Imago stages totally 22
mosquitos until 6th day.
DISCUSSIONS
The of research results show that Srikaya
seeds extracts have effect as contact toxin and
effect the gastrointestinal system of larvae
(stomach toxin effects). Active material that
obstruct the growth of larvae are annonain and
squamosin as acetogenines.
The mechanisms of this active material have
been detected on moleculer level10. This
materials are cytotoxic and neurotoxic that
causing cells lysis. If this material contact or enter
the body will makes barrier for compounding
off NADH enzymes with cytochrom c-reductase
and sub-unit I cytochrom complex in
mitochondria of insect cells. Annonain and
squamosin can obstruct electron transfer on
sub-unit I that makes production of energy
metabolic by celluler respiration.
This mechanisms also was studied on cow
liver cells, they are obstruction to sub unit I
complex of sytochrom enzymes that makes cell
respiration stoped and causing lysis of cells.
Continues research is isolating the acetogenin
as active material of Srikaya seeds13. This
research also revealed that acetogenines mostly
effects the chain of respiration cells and have
cytotoxic characteristics (toxic to cells).
Insecticides absorption that have stomach
toxin is in mesenteron (medial digestives
system). The wall of mecenteron cells consist of
epithelium cells. This epithelium consist of two
kinds of layers, they are lipida material and
proteins material that spreaded in some parts
of those lipid layers. Generally, this layers have
lipofilic characteristics6.
The Srikaya seeds extracts in this research
is likes oily (containing lipids). This perform of
extract revealed that mortality of Aedeslarvae
causing by toxic effect of Srikaya seeds. Active
material of Srikaya seeds extract that solved on
lipid makes easily absorp by epithelium cells so
lysis of cell happens.
Srikaya seeds extract was many reported
containing insecticides material and have
efication test to some pests for examples
Callobruchusanalis (pest of soya bean),
Pediculushumanus (head louse), Plutullaxylotella
L. (pest of cabbages), dog louse, fish toxin,
Boophilusmicroplus, Nilaparvatalugens dan
Crocidolomia binotalis7,14,9,8,15,16.
This research also revealed that Srikaya
seeds extracts as contact toxin with clinical
symptons of larvae mortality, they are
movement of larvae become slowly, the body
of larvae is dried up and died. Larvae was not
showed convulcions likes neurotoxin cases. The
symptons revealed that larvae have lost of
energy (ATP) and this mechanisms according to
mechanisms systems of bioactive materials of
Srikaya seeds extract on moleculer levels10. The
continues research is needed to apply the
extract to Ae. aegypti larvae in the field.
CONCLUCIONS
Srikaya seeds extract have a potency as
botanical insecticides, not only to pest control
on farm and poultry but also in vector diseases
control.
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in the text. The original nurmber assigned to
the reference is reused each time the reference
is cited in the text, regarless of its provious
position in the text. For example :
.......... it has been reported1 ..........
.......... according to Sardjito2 ..........
.......... Winstein & Swartz3 conducted ..........
.......... by Avon et al.4 ..........
Authors are responsible for the accuracy and
the completeness of their references.
References should be listed numerically
(Vancouver style) at the end of the text and in
the same order that they have been cited in
the text. For citation references with six or less
authors, all authors should be listed, when
seven or more authors only first three authors
should be listed followed by et al. Journal
names are abbreviated according to Index
Medicus and Index of Indonesia Learned
Periodicals (PDIN 1974). References to
journal articles, books, chapters in books,
theses, etc. should be listed as given in Sample
References.
Sample References
Scientific Journal
1. Standard journal article
You CH, Lee KY, Chey RY, Menguy R. Electro-
gastro-graphic study of patients with
unexplained nausea, bloating and vomiting.
Gastroenterology 1980; 79(2):311-14.
Goate AM, Haynes AR, Owen MJ, Farral M,
James LA, Lai LY, et al. Predisposing locus for
Alzheimer’s disease on chromosome 21.
Lancet 1989;1:352-55.
2. Organization as author
The Royal Marsden Hospital Bone-marrow
Transplantation. Team. Failure of syngeneic
bone-marrow graft without preconditioning
in post-hepatitis marrow aplasia. Lancet
1977;2:742-44.
3. No author given
Coffee drinking and cancer of the pancreas
[editorial]. BMJ 1981;283-628.
4. Article not in English
Massone L, Borghi S, Pestarino A, Piccini R,
Gambini C. Localisations palmaires purpuriques
de la dermatite herpetiforme. Ann Dermatol
Venereol 1987;114:1545-47.
5. Volume with supplement
Magni F, Rossoni G, Berti F, BN-52021 protects
guinea-pig from heart anaphylaxis. Pharmacol
Res Commun 1988;20 Suppl 5:75-78.
6. Issue with supplement
Gardos G, Cole JO, Haskell D, Marby D, Paine
SS, Moore P. The natural history of tardive
dyskinesia. J Clin Psychopharmacol 1988;8(4
Suppl):31S-37S.
7. Volume with part
Hanly C. Metaphysics and innateness: a
psychoanalytic perspective.Int J Psychoanal
1988;69(Pt 3):389-99.
8. Issue with part
Edwards L, Meyskens F, Levine N. Effect of
oral isotretinoin on dysplastic nevi. J Am Acad
Dermatol 1989;20(2 Pt 1):257-60.
9. Issue with no volume
Baumeister AA. Origins and control of stereo-
typed movements. Monogr Am Assoc Ment
Defic 1978; (3):353-84.
10. No issue or volume
Danoek K. Skiing in and through the history
of medicine. Nord Midicinhist Arsb 1982;86-
100.
11. Pagination in roman numerals
Ronne Y. Ansvarfall. Bloodtransfusion till fel
patients. Vard-facket 1989;13:XXVI-XXVII.
12. Type of article indicated as needed
Spargo PM, Manners JM, DDAVP and open
heart surgery [letter]. Anaesthesia 1989;44:
363-64.
Fuhrman SA, Joiner KA. Binding of the third
component of complement C3 by Toxoplasma
gondii [abstract]. Clin Res 1987; 35:475A.
13. Article containing retraction
Shishido A. Retraction notice: Effect of
platinum compounds on murine lymphocyte
mitogenesis [Retraction of Alsabti EA, Ghalib
ON, Salem MH. In: Jpn J Med Sci Biol 1979;
32:53-65). Jpn J Med Sci Biol 1980;33:235-37.
14. Article retracted
Alsabti EA, Ghalib ON, Salem Mh. Effect of
platinum compounds on murine lymphocyte
mitogenesis [Retracted by Shishido A. In: Jpn
J Med Sci Biol 1980;33:235-7]. Jpn J Med Sci
Biol 1979;32:53-65.
15. Article containing comment
Piccoli A, Bossatti A. Early steroid therapy in
IgA neuropathy: still open question
[comment]. Nephron 1989;51:289-91.
16. Article in comment
Kobayashi Y, Fujii K, Hiki Y, Tateno S, Kurokawa
A, Kamiyama M. Steroid therapy in IgA
nephropathy: a retrospective study in heavy
proteinuric cases [see comments]. Nephron
1988;48:12-7. Comment in: Nephron
1989;51:289-91.
17. Article with published erratum
Schofield A. The CAGE questionnaire and
psychological health [published erratum
appears in Br J Addict 1989;84:701]. Br J
Addict 1988;83:761-64.
Books and Other Monographs
18. Personal author(s)
Colson JH, Armour WJ. Sports injuries and
their treatment. 2nd rev. ed. London: S. Paul,
1986.
19. Editor(s) as author
Diener HC, Wilkinson M, editors. Drug-
induced headache. New York: Springer-
Verlag, 1988.
20. Organization(s) as author
Virginia Law Foundation. The medical and legal
implications of AIDS. Charlottesville: The
Foundation, 1987.
21. Chapter in a book
WinsteinL, Swartz MN. Pathologic properties of
invading microorganisms. In: Sodeman WA Jr,
Sodeman WA, editors. Pathologic Physiology,
mechanisms ofdisease.Philadelphia: Saunders,
1974:457-72.
22. Conference proceedings
Vivian VL, editor. Child abuse and neglect: a
medical community response. Proceedings of
the First AMA National Conference or Child
Abuse and Neglect; 1984 Ma 30-31; Chicago.
Chicago: American Medical Association, 1985.
23. Conference paper
Harley NH. Comparing radon daughter
dosimetric and risk models. In:Gammage RB,
Kaye SV, editors. Indoor air and human health.
Proceedings of the Seventh Life Sciences
Symposium; 1984 Oct 29-31; Knoxville (TN).
Chelsea (MI):Lewis, 1985:69-78
24. Scientific or technical report
Akutsu T. Total heart replacement device.
Bethesda (MD): National Institutes of Health.
National Heart and Lung Institute; 1974 Apr.
Report No.:NIH-NIHI-69-2185-4.
Disertasi Youssef NM. School adjustment of
children with congenital heart disease
[dissertation]. Pittsburg (PA): Univ. of
Pittsburg, 1988.
25. Dissertation
Kay JG. Intracellular cytokine trafficking and
phagocytosis in macrophages [Dissertation].
St Lucia, Qld: University of Queensland; 2007.
26. Patent
Harred JF, Knight AR, McIntyre JS, inventors.
Dow Chemical Company, assignee. Epoxidat-
ion process. US patent 3,654,317, 1972 Apr
4.
Other Published Material
27. Newspaper article
Resberger B, Specter B. CFCs may be
destroyed by natural process. The Washing-
ton Post 1989 Aug 7;Sect. A:2(col. 5).
28. Audiovisual material
AIDS epidemic: the physician’s role [video-
recording]. Cleveland (OH): Academy of
Medicine of Cleveland, 1987.
29. Computer program
Renal system [computer program]. MS-DOS
version. Edwardsville (KS): Medi-Sim, 1988.
30. Legal material
Toxic Substances Control Act: Hearing on S.
776 Before the Subcomm. on the Environ-
ment of the Senate Comm. on Commerce,
94th Cong., 1st Sess. 343(1975).
31. Map
Scotland [topographic map]. Washington:
National Geographic Society (US), 1981.
32. Dictionary or Encyclopaedia
Ectasia. Dorland’s illustrated medical dictio-
nary. 27th ed. Philadelphia: Saunders, 1988:
527.
33. Classic material
The Winter’s Tale: act 5, scene I, lines 13-16.
The complete works of William Shakespeare.
London: Rex, 1973.
34. In press
Lillywhite HB, Donald JA. Pulmonary blood
flow regulation in an aquatic snake. Science.
In press.
Electronic Material
35. Journal articel in the internet
Morse SS. Factors in the emergence of
infectious diseases. Emerg Infect Dis [serial
online] 1995 Jan-Mar [cited 1996 Jun
5];1(1):[24 screens]. Available from: URL:
http://www.cdc.gov/ncidod/EID/eid.htm
36. Monograph in electronic format
CDI, clinical dermatology illustrated [mono-
graph on CD-ROM]. Reeves JRT, Maibach H.
CMEA Multimedia Group, producers. 2nd ed.
Version 2.0 San Diego: CMEA; 1995.
37. Computer program
Hemodynamics III: the ups and downs of
hemodynamics [computer program]. Version
2.2. Orlando (FL): Computerized Educational
System; 1993.

